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by blowing the compressed air. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

, . ... ^ . , 

CLAIMS \ 

[Claim(s)] 

[Claim 1] The process which forms the compound layered product which comes to carry out the laminating of a 
ceramic green sheet and the conductor layer, The process which prepares both the principal planes of said compound 
layered product, or the contraction control layer which, on the other hand, controls the contraction to the direction of a 
flat surface at the time of baking of said compound layered product to a principal plane, The manufacture approach of a 
multilayered ceramic substrate characterized by having the process which calcinates said compound layered product 
and said contraction control layer at the sintering temperature of said compound layered product, and the process 
removed by spraying the solution which contains an abrasive grain for said contraction control layer. 
[Claim 2] The manufacture approach of a multilayered ceramic substrate according to claim 1 characterized by 
removing the reactional phase of said compound layered product and said contraction control layer, and/or the 
reactional phase of the surface conductor layer formed on the principal plane of said compound layered product, and 
said contraction control layer by spraying the solution containing said abrasive grain. 

[Claim 3] The manufacture approach of a multilayered ceramic substrate according to claim 1 or 2 characterized by 
spraying the solution containing said abrasive grain, accelerating by compressed gas. 

[Claim 4] The manufacture approach of a multilayered ceramic substrate according to claim 1 to 3 characterized by 
using the water solution which comes to distribute at least one sort chosen from the group which consists of an 
alumina, a, silica, silicon carbide, boron carbide, a zirconia, and boron nitride as a solution containing said abrasive 
grain. 

[Claim 5] The manufacture approach of a multilayered ceramic substrate according to claim 1 to 4 characterized by 
setting the pressure when spraying the solution containing said abrasive grain to 0.5-4.0kgfcm-2. 
[Claim 6] The manufacture approach of a multilayered ceramic substrate according to claim 1 characterized by using 
said contraction control layer as the ceramic green sheet which is not sintered in the burning temperature of said 
compound layered product. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the multilayered ceramic substrate used 

for a high ifrequency module etc. 

[0002] 

[Description of the Prior Art] In recent years, the demand to the miniaturization to electronic equipment, such as a 
computer and a mobile telecom terminal, advanced features, a raise in reliance, and low-cost-izing is very large, and 
chips, such as a semiconductor IC, are quickly developed towards high density integration and improvement in the 
speed. In connection with this, a raise in highly-precise-izing and reliance, high density wiring-ization, etc. are 
demanded also from the multilayered ceramic substrate used for a multilayered circuit board etc. 
[0003] Generally, a multilayered ceramic substrate is produced by the laminating of the formation process (4) green 
sheet of preparation of (1) ceramic ingredient, the forming cycle (3) Bahia electrode of a mixed process (2) ceramic 
green sheet, and a conductor pattern, and the baking process of a sticking-by-pressure process (5) compound layered 
product. . 

[0004] Moreover, it may face manufacturing a multilayered ceramic substrate, a compound layered product (or green 
sheet layered product) may be contracted in the three directions of the direction of X, the direction of Y, and a Z 
direction at the time of the baking, and about 0.4 - 0.6% of dimension error may be especially produced respectively in 
the direction of X, and the direction (namely, the direction of a flat surface) of Y. This dimension error might cause the 
problem of the fall of the location precision of a surface circuit pattern and the open circuit of inner layer wiring which 
were formed in the multilayered ceramic substrate. 

[0005] As an approach of solving this, after sticking by pressure the green sheet (a contraction control layer is called 
hereafter.) which is not contracted with the burning temperature of this green sheet layered product to the vertical 
principal plane of the green sheet layered product which comes to carry out the laminating of two or more green sheets 
in which li3w-temperature baking is possible, to JP,5- 102666, A, this is comparatively calcinated at low temperature, 
and the method of exfoliating and removing a non-sintered contraction control layer by technique, such as supersonic 
vibration technique, after an appropriate time, is proposed. 

[0006] According to this approach, since contraction of the direction of a flat surface of a green sheet layered product, 
i.e., contraction of the direction of X-Y, can be suppressed, the dimensional accuracy of the multilayered ceramic 
substrate obtained can be raised extremely. Therefore, even if it wires high density, there is an advantage of being hard 
to produce problems, such as an open circuit of inner layer wiring and a fall of the location precision of surface wiring. 
[0007] 

[Problem (s) to be Solved by the Invention] However, there is a trouble as shown below in the manufacture approach of 
the multilayered ceramic substrate mentioned above. 

[0008] That is, on surface conductor layers, such as surface wiring prepared on the surface of the multilayered ceramic 
substrate, or the Bahia electrode (Bahia hall), the reactional phase of a non-sintered contraction control layer, and a 
contraction control layer and a surface conductor layer may adhere and remain. When the residue and the reactional 
phase of a contraction control layer have adhered on front wiring especially, the surface smooth nature deteriorates and 
it may have a bad influence on soldering nature or plating attachment nature. Moreover, when the residue and the 
reactional phase of a contraction control layer have adhered on the Bahia electrode, the electrical installation when 
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giving an electrode pattern on the Bahia electrode may become inadequate. 

[0009] On the other hand, the technique of preparing an organic resin layer between a green sheet layered product and a 
contraction control layer on a surface conductor layer for the purpose of adhering and not making non-sintered a 
contraction control layer or a reactional phase remain directly is indicated by JP,5-343851,A. However, by this 
technique, there is a problem that the formation process of an organic resin layer is required, and a process is 
complicated. 

[0010] It is in offering the manufacture approach of a multilayered ceramic substrate of this invention solving the 
trouble mentioned above, and the purpose being able to exfoliate and remove a contraction control layer easily and 
good, and manufacturing the multilayered ceramic substrate excellent in front-face nature. 
[0011] 

[Means for Solving the Problem] Namely, the process which forms the compound layered product to which this 
invention comes to carry out the laminating of a ceramic green sheet and the conductor layer. The process which 
prepares both the principal planes of said compound layered product, or the contraction control layer which, on the 
other hand, controls the contraction to the direction of a flat surface at the time of baking of said compound layered 
product to a principal plane, The manufacture approach of a multilayered ceramic substrate characterized by having the 
process which calcinates said compound layered product and said contraction control layer at the sintering temperature 
of said compound layered product, and the process removed by spraying the solution which contains an abrasive grain 
for said contraction control layer is started. 

[0012] Moreover, the manufacture approach of the multilayered ceramic substrate of this invention is characterized by 
removing the reactional phase of said compound layered product and said contraction control layer, and/or the 
reactional phase of the surface conductor layer formed on the principal plane of said compound layered product, and 
said contraction control layer by spraying the solution containing said abrasive grain. 

[0013] Moreover, the manufacture approach of the multilayered ceramic substrate of this invention is characterized by 
spraying accelerating the solution containing said abrasive grain by compressed gas. 

[0014] Moreover, the manufacture approach of the multilayered ceramic substrate of this invention is characterized by 
using the water solution which comes to distribute at least one sort chosen from the group which consists of an 
alumina, a silica, silicon carbide, boron carbide, a zirconia, and boron nitride as a solution containing said abrasive 
grain. 

[0015] Moreover, the manufacture approach of the multilayered ceramic substrate of this invention is characterized by 
setting the pressure when spraying the solution containing said abrasive grain to 0.5-4.0kgfcm-2. 
[0016] Moreover, the manufacture approach of the multilayered ceramic substrate of this invention is characterized by 
considering as the ceramic green sheet which does not sinter said contraction control layer with the burning 
temperatute of said compound layered product. 

[0017] Since it removes by spraying the solution which contains abrasive grains, such as an alumina, for said 
contraction control layer according to the manufacture approach of the multilayered ceramic substrate of this invention, 
it can fully exfoliate and remove and easy and the multilayered ceramic substrate excellent in front-face nature can be 
obtained for a contraction control layer. Especially, if needed, the reactional phase of surface conductor layers, such as 
a reactional phase of said compound layered product and said contraction control layer, wiring, and the Bahia electrode, 
and said contraction control layer can also be removed to coincidence, and the front-face nature of a multilayered 
ceramic substrate or a surface conductor layer can be improved greatly. 
[0018] 

[Embodiment of the Invention] Hereafter, the manufacture approach of the multilayered ceramic substrate of this 
invention is explained according to the example of a gestalt of operation. 

[0019] First, glass powder and ceramic powder are prepared, it mixes, and the ceramic green sheet which can be 
sintered at low temperature 1000 degrees C or less is fabricated. Moreover, the Bahia electrode, a inner layer conductor 
pattern, and a surface conductor pattern are formed in a required ceramic green sheet. Subsequently, the compound 
layered product for multilayered ceramic substrates which carries out the laminating of the obtained ceramic green 
sheet in which low temperature sintering is possible, and comes to carry out the laminating of a ceramic green sheet 
and the conductor layer is formed. 

[0020] subsequently, the ceramic green sheet which uses alumina powder and zirconia powder as a principal 
component as a contraction control layer which controls the burning shrinkage of the direction of a flat surface of a 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/5/2005 



JP,2000-277914,A [DETAILED DESCRIPTION] Page 3 of 6 

compound layered product preparing - this - both the principal planes of the compound layered product for 
multilayered ceramic substrates - a laminating - it is stuck by pressure. Then, the layered product of a compound 
layered product and a contraction control layer is calcinated at the sintering temperature of a compound layered 
product. 

[0021] Here, the ceramic green sheet which is a contraction control layer is not sintered at the sintering temperature of 
a compound layered product by one with the sintering temperature very higher (for example, 1600 degrees C) than the 
sintering temperature of a compound layered product, therefore a compound layered product is not substantially 
contracted; in the direction of a flat surface (the direction of X-Y). namely, the surface which the contraction to the 
direction of a flat surface of a compound layered product was controlled, and was formed in the compound layered 
product - the location precision is held and the problem of an open circuit of inner layer wiring does not produce a 
conductor.' 

[0022] Subsequently, a contraction control layer is removed from the layered product which consists of a sintering 
object of a compound layered product, and a non-sintered object of a contraction control layer after baking processing. 
Here, a contraction control layer is removed by spraying the solution containing an abrasive grain on a contraction 
control layer based on the characteristic configuration of this invention. 

[0023] As for the solution containing an abrasive grain, at this time, it is desirable to spray accelerating by the 
compressed gas which compressed air etc. namely, the synergism of an abrasive grain, a solution, and compressed gas - 
- the need and a contraction control layer is fully removable. 

[0024] Moreover, the water solution which comes to distribute at least one sort chosen from the group which consists 
of an alumina, a silica, silicon carbide, boron carbide, a zirconia, and boron nitride as a solution containing an abrasive 
grain can be used. In addition, as a solution (solvent), alcohols other than a water solution and ketones may be used. 
Moreover, several micrometers - hundreds of micrometers of the mean particle diameter of an abrasive grain are 
desirable. 

[0025] Furthermore, as for the pressure (discharge pressure) when spraying the solution containing an abrasive grain, 
being referred to as 0.5-4.0kgfcm'2 is desirable. When sufficient exfoliation of a contraction control layer etc. and 
removal may become difficult when a discharge pressure is less than 0.5kgfcm-2, and another side and a discharge 
pressure exceed 4.0kgfcm-2, grinding of front wiring, the Bahia electrode, etc. may be carried out. 
[0026] Here, the process which removes contraction control layer 2a from the layered product 3 which consists of 
contraction control layer 2a of the compound layered product 1 after sintering (multilayered ceramic substrate) arid uirt- 
sintering drawing 1 to reference and 2b is explained to a detail. 

[0027] First, contraction control layer 2a of the layered product 3 laid on susceptor 4 is sprayed, accelerating the water 
solution 5 i which comes to distribute abrasive grains, such as an alumina, by the compressed air 6. Under the present 
circumstances, the discharged substance 7 from a gun 8 is the mixture of the water solution 5 and the compressed air 6 
which conie to distribute abrasive grains, such as an alumina. 

[0028] And if discharged substance 7 is sprayed continuously, scanning a gun 8 sequentially in the direction of drawing 
Nakaya mark A, according to a physical operation of an abrasive grain, water, and the compressed air, gradually, 
contraction control layer 2a will be removed and will exfoliate. By carrying out such actuation to both the principal 
planes of a multilayered ceramic substrate 1, contraction control layer 2a and 2b are removed. 
[0029] In addition, although the constituent is reacted and spread and may generate a reactional phase by baking 
processing between a multilayered ceramic substrate 1, contraction control layer 2a, and 2b, according to the gestalt of 
this operation, said reactional phase can be removed to removal and coincidence of a contraction control layer if 
needed. ' 

[0030] Moreover, similarly, by baking processing, between surface conductor layers (illustration abbreviation), such as 
surface wiring of the front face of a multilayered ceramic substrate 1, and the Bahia electrode, contraction control layer 
2a, and 2b, a mutual constituent is reacted and spread and may generate a reactional phase. If the residue and the 
reactional phase of a contraction control layer have adhered on front wiring, the surface smooth nature will deteriorate. 
Although the electrical installation may become inadequate in case a surface electrode is given on the Bahia electrode 
when it might have the bad influence on soldering nature or plating attachment nature and the residue and the reactional 
phase of a contraction control layer have adhered on another side and the Bahia electrode According to the gestalt of 
this operation, these reactional phases can be removed to removal and coincidence of a contraction control layer if 
needed. ^ 
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[0031] Thus, according to the gestalt of this operation, the reactional phase of a contraction control layer and compound 
layered products including a non-sintered contraction control layer, the reactional phase of a contraction control layer 
and a surface conductor layer, etc. can be removed if needed. Therefore, the front-face nature of a multilayered ceramic 
substrate and the front-face nature of a surface conductor layer can be raised, it excels in soldering nature or plating 
attachment nature, and a reliable multilayered ceramic substrate can be produced. 

[0032] Moreover, contraction of the direction of a flat surface of a compound layered product, i.e., contraction of the 
direction of X-Y, is suppressed, and the dimensional accuracy of a multilayered ceramic substrate can be improved 
extremely. Therefore, even if it wires high density, it is hard to produce problems, such as an open circuit of inner layer 
wiring and a fall of the location precision of surface wiring, the precision of the inner layer conductor pattern of a 
multilayered ceramic substrate and a surface conductor pattern and dependability are raised, and the miniaturization of 
the various electronic equipment using this, advanced features, and high reliance-ization can be attained. 
[0033] Since a physical operation of an abrasive grain and a water solution (further compressed air) removes a 
contraction control layer etc. especially, the discharge pressure can be stopped comparatively low, and the damage of a 
surface conductor layer with a small degree of hardness can be stopped to the minimum. Moreover, since the abrasive 
grain after! spraying has become slurry-like, it can collect them easily with a pump etc. and can carry out the process 
continuously. Furthermore, since removal of a contraction control layer etc. is based on blasting of the solution 
containing an abrasive grain, it is also possible for an abrasive grain to be unable to remain easily on a multilayered 
ceramic substrate, and to establish a washing process continuously after this process. 

[0034] As mentioned above, although the example of the manufacture approach of the multilayered ceramic substrate 
of this invention was explained, this invention is not limited to the example mentioned above. 
[0035] For example, passive components, such as a capacitor, a coil, and a resistor, may be contained in the 
multilayered ceramic substrate, and a thick film resistor and various mounting components may be carried on a 
multilayered ceramic substrate. Moreover, the glass ceramic ingredient for multilayered ceramic substrates etc. can use 
the ingredient of arbitration. Furthermore, a contraction control layer may be the thick-film constituent which is not 
limited to a ceramic green sheet and can control the burning shrinkage of the direction of a flat surface of a compound 
layered product. 

[0036] Moreover, since the sintering temperature of a compound layered product is 1000 degrees C or less, conductor 
layers, such as surface wiring, the Bahia electrode, and inner layer wiring, can apply advantageously the small metal of 
specific resistance, such as Ag, an Ag-Pt alloy, an Ag-Pd alloy, and Cu, Au. Of course, it is satisfactory even if it 
includes the process of forming Cu wiring by performing reduction processing after wiring formation, using CuO as a 
charge of conductor-layer material. 

[0037] In addition, after baking processing of a compound layered product, like a printer, a surface electrode etc. can be 
burned and may be formed according to a process etc. When forming an electrode pad, a land, etc. which need 
electrical installation with the Bahia electrode especially, formation of the surface electrode according to this is 
effective, i 
[0038] • 

[Example] Hereafter, this invention is explained about an example. 

[0039] example ****, and CaC03 and aluminum2 — it becomes a predetermined ratio about 03, Si02, and B-2 03 — 
as - weighing capacity ~ it mixed, and in the platinum crucible, at 1400 degrees C, melting and after mixing, this was 
supplied underwater and quenched. Subsequently, the obtained glass was ground until it became the mean particle 
diameter of 1.2-2.4 micrometers with the ball mill, and glass powder was obtained. 

[0040] Subsequently, the end of glass complications and ceramic filler powder (alumina powder) which were obtained 
were mixed at a rate of 30 / 70 - 90/10 by the weight ratio, as shown in the following table 1, and the glass / ceramic 
powder for multilayered ceramic substrates were obtained. 

[0041] Subsequently, the butyral system binder 8 weight section, the dioctyl phthalate 2 weight section, the dispersant 
1 weight section, the ethanol 30 weight section, and the toluene 30 weight section were added and prepared in glass / 
ceramic powder 100 weight section, this was mixed with the ball mill for 24 hours, and the slurry for multilayered 
ceramic substrates was obtained. 

[0042] Furthermore, apart from the slurry for multilayered ceramic substrates, the slurry for contraction control layers 
which is not sintered was produced by the same specification as the aforementioned preparation conditions with 
burning temperature using alumina powder or fully-stabilized-zirconia powder. 

i 
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[0043] Subsequently, after carrying out vacuum law evasion of the slurry for multilayered ceramic substrates, the green 
sheet for ceramic substrates with a thickness of 100 micrometers was produced with the doctor blade method. 
Moreover; the green sheet for contraction control layers with a thickness of 100 micrometers was produced similarly. 
[0044] Then, the ten-sheet laminating of what printed Ag paste or the Ag-Pt paste used as inner layer wiring and a 
surface electrode was carried out to the green sheet for multilayered ceramic substrates, and the compound layered 
product was produced, after carrying out the laminating of the green sheet for contraction control layers of four sheets 
to vertical both the principal plane succeedingly, respectively, it was stuck by pressure on 500kgfcm-2 and 60-degree C 
conditions, and the layered product which consists of a compound layered product and a contraction control layer was 
produced. ^ 

[0045] Subsequently, the sintered compact was obtained for the layered product which consists of an obtained 
compound layered product and a contraction control layer by 860 degrees C and baking processing for 30 minutes after 
cleaning and among atmospheric air at 400 degrees C. However, the sintered compact said here is a layered product of 
the sintering object of a compound layered product, and a non-sintered contraction control layer. 
[0046] Then, the water solution containing an alumina abrasive grain with a mean particle diameter of 20 micrometers 
was sprayed on the non-sintered contraction control layer by discharge-pressure 1.5kgfcm-2, and removal of the 
reactional phase of a contraction control layer, a contraction control layer, and a surface electrode was tried. Thus^ 
about the obtained multilayered ceramic substrate, soldering nature was measured in surface roughness Ra of a 
substrate, surface roughness Ra of an electrode, electrode reinforcement, and a list. The measurement result is shown in 
the following table 1. 
[0047] I 
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[0048] Thiis, the contraction control layer and the reactional phase have been removed, without according to this 
example, having reduced the roughness of a surface electrode in the multilayered ceramic substrate list, and giving a 
damage td.both multilayered ceramic substrate and surface electrode. Moreover, since the residue on a multilayered 
ceramic substrate and a surface electrode was fully removable, the good result was shown also in soldering nature. 
Furthermore, since the abrasive grain was slurred by the technique by this example, the recovery was easy, and there 
was no need of carrying out the process under reduced pressure, and it was advantageous also to continuation-izing of a 
process. 

[0049] Next, the example of a comparison is explained. 

[0050] After obtaining the layered product which consists of a compound layered product and a contraction control 
layer like the example which carried out example **** of a comparison, according to the sandblasting method or the 
supersonic vibration technique, removal of the contraction control layer from a sintered compact was tried. In addition, 
the sandblasting method set the blasting pressure to 4kgfcm-2 using the alumina abrasive grain with a mean particle 
diameter of 20 micrometers. 

[0051] About the obtained multilayered ceramic substrate, soldering nature was measured in surface roughness Ra of a 
substrate, surface roughness Ra of an electrode, electrode reinforcement, and a list. The measurement result is shown in 
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the following table 2. 
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[0053] That is, although the damage given on the surface of a multilayered ceramic substrate was small and the residue 
could be removed comparatively good by the sandblasting method, since the discharge pressure of an alumina abrasive 
grain was large, an alumina abrasive grain will be embedded at a surface electrode, and although it was small, the 
surface roughness of a surface electrode increased. Moreover, the electrode surface discolored black and soldering 
nature fell'considerably. Furthermore, on the device in which the alumina abrasive grains which blew off are collected 
by the flow of air, the sandblasting method had the low continuity of an activity in order to have to make the processing 
interior of a room reduced pressure. 

[0054] Moreover, since the supersonic vibration technique was the technique of swinging a solvent and a sample 
microscopically by dipping a sample in solvents, such as water, and applying a supersonic wave to this, it was deficient 
in removal capacity, such as a contraction control layer, compared with the technique and the sandblasting method by 
this example, and removal took most time amount to it. Furthermore, since the residue reactional phase on a surface 
electrode was fully unremovable, the surface roughness was also large and soldering nature was also bad. In addition, 
in the supersonic vibration technique, since solder is not attached, electrode reinforcement has not been measured. 
[0055] ; 

[Effect of the Invention] Since it removes by spraying the solution which contains abrasive grains, such as an alumina, 
for a contraction control layer according to the manufacture approach of the multilayered ceramic substrate of this 
invention,. while a contraction control layer can fully be exfoliated and removed, the multilayered ceramic substrate 
which was excellent in front-face nature is obtained easily. Especially, the reactional phase of a compound layered 
product and a contraction control layer, the reactional phase of a surface conductor layer and a contraction control 
layer, etc. can be removed to coincidence, and the front-face nature of a multilayered ceramic substrate or a surface 
conductor*; layer can be improved greatly.. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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